Involvement of hepatocyte growth factor in the development of bone metastasis of a mouse mammary cancer cell line, BALB/c-MC.
Some cancers frequently affect the skeleton, and the bone microenvironment supports growth of certain cancer cells. After tumors metastasize to bone, they stimulate osteoclastogenesis and expand in the bone tissue. Hepatocyte growth factor (HGF), which was originally identified as a potent mitogen for hepatocytes, promotes tumor growth, invasion and metastasis. HGF is mainly produced by cells of mesenchymal origin, and osteoblasts/osteocytes and bone marrow stromal cells originate from mesenchymal cells. However, it is not clear what effect HGF has on tumor progression in bone metastasis. In the present study, we investigated the roles of HGF in bone metastasis using the mouse mammary cancer cell line BALB/c-MC. Cancer cells injected into hearts of mice metastasized to bone in their hind limbs. HGF immunoreactivity was detected in the stroma surrounding the tumor nests, and blood vessels expressing CD31 (a marker of endothelial cells) were observed in the HGF-positive area. To identify the cells producing HGF, we measured concentration of HGF in culture media. HGF concentration was elevated in osteoblast cultures (3.13+/-0.25 ng/ml), whereas HGF was undetectable (<0.4 ng/ml) in BALB/c-MC and bone marrow cell cultures. HGF concentration in osteoblast cultures increased 2.5-fold in response to 10(-6) M PGE(2). Addition of HGF to BALB/c-MC cultures caused doubling of the cell number. Moreover, Western blot analysis revealed expression of c-Met/HGF receptor by BALB/c-MC. In the Matrigel invasion chamber assay, addition of HGF to the bottom well increased the rate at which BALB/c-MC invaded the bottom well through the membrane. Furthermore, when osteoblasts were cultured in the bottom well, the number of BALB/c-MC cells that invaded the bottom well through the membrane increased 3.7-fold, compared to assays without osteoblasts. Addition of NK4, an inhibitor of HGF, completely abolished the enhancement of the invasive potential of the BALB/c-MC cells in the presence of osteoblasts. These findings suggest that HGF produced by osteoblasts induces migration of cancer cells from sinusoidal capillaries to bone marrow space and stimulates growth of cancer cells in the bone microenvironment. Thus, osteoblasts appear to promote bone metastasis of some cancers via HGF-c-Met signaling.